The putative schizophrenia susceptibility gene Disrupted-in-schizophrenia 1 (DISC-1), encodes a pleiotropic protein with many subcellular localizations and purported functions. One key role, synaptic function, is thought to be, in part, due to effects on microtubules. 1 In this context a recent study has shown that DISC-1 regulates pericentriolar material 1 (PCM1; another putative schizophrenia susceptibility gene 2 ) localization to the centrosome, 3 an organelle that serves as the main microtubule organizing center, and microtubule assembly is PCM1 dependent. 4 The Leu607Phe substitution is one of the few DISC-1 polymorphisms to be associated with schizophreniarelated phenotypes that is coding, 5, 6 though direct evidence for its functionality is lacking.
Given the potential links between DISC-1, PCM1, the centrosome, microtubules and synapses, we wanted to determine whether the Leu607Phe polymorphism affects centrosomal PCM1 localization, microtubule dynamics or neurotransmitter release. SH-SY5Y cells were chosen as they are human, have a neuronal phenotype, and have been utilized in neurotransmitter studies. Undifferentiated SH-SY5Y cells were transfected with constructs containing V5-tagged Leu607 or V5-tagged Phe607 DISC-1. Anti-V5 and PCM1 double immunofluorescence was performed to assess differences between the variants in centrosomal PCM1 immunoreactivity. Western blots were utilized to quantify tyrosinated and detyrosinated a-tubulin, markers of dynamic and stable microtubules, respectively. 7 For neurotransmitter release studies, SH-SY5Y cells were loaded with [ What might be the molecular mechanism(s) underlying the influence of the Leu607Phe polymorphism, and could the centrosomal and neurotransmitter release changes be related? Our observation that DISC1 and PCM1 colocalization at the centrosome is less with Phe607 DISC-1 than with Leu607-DISC-1 may provide a clue. Leu607 is the first residue of a putative leucine zipper motif, 8 and it also resides within a coiled coil domain, both of which are important in regulating localization to the centrosome. 9 The Leu607Phe substitution is predicted to disrupt both the leucine zipper and the coiled coil domain, 10 which may explain our finding of decreased colocalization of DISC-1 and the reduction in centrosomal immunoreactive area of its binding partner, PCM1, after Phe607 DISC-1 transfection. Of note, the assembly of other centrosomal proteins, and microtubule anchorage and organization, are all dependent on PCM1, 3 suggesting that the Leu607Phe polymorphism could, in this way, impinge upon microtubule function in the absence of changes on microtubule dynamics.
As a key component of the cytoskeleton, microtubules are involved in many cellular processes, including synaptic function and neurotransmitters release (see Supplementary Material). For example, microtubules act as rails along which molecular motors transport intracellular cargoes, including that of precursors of synaptic vesicles, to axon terminals. Hence, altered neurotransmitter release observed after Phe607 DISC-1 transfection could be due to PCM1-related changes in microtubule organization and its resultant alteration in synaptic vesicle precursor transport. However, it is not possible from our data to determine if decreased neurotransmitter release is directly related to reduced centrosomal PCM1 localization after transfection with Phe607 DISC1, to other DISC-1 functions, or downstream of some other alteration. Either way, the effect on release suggests that genetic variation in DISC-1 may impact on this critical neuronal function.
In summary, our data provide evidence that the DISC-1 Leu607Phe substitution is a functional variant, impacting on both centrosomal and synaptic function. 
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